**Abstract**

Stress is widely accepted as a predisposing environmental factor in psychiatric disorders, including depression and schizophrenia. We previously found \"immature dentate gyrus (iDG)\", in which almost all the granule cells in the hippocampal dentate gyrus (DG) fail to mature (Yamasaki et al., Mol. Brain, 2008; Hagihara et al. Cell Reports, in press), in several genetic mouse models that display behavioral abnormalities related to psychiatric disorders. Additionally, chronic administration of fluoxetine, selective serotonin reuptake inhibitor, which is used to treat depression, induces \"dematuration\" of DG neurons: mature DG neurons go back to pseudo-immature state (Kobayashi et al., PNAS, 2010). However, whether there is any relationship between stress and maturation of DG remains to be understood. Here, we examined the effects of repeated stress on maturation of DG neurons in C57BL/6J mice and BALB/c mice, which are known to be more susceptible to stress and more anxious than C57BL/6J mice. Animals were subjected to repeated restraint stress for 3 or 6 weeks. The gene and protein expressions of maturation markers of DG neurons were analyzed by real-time PCR and immunohistochemical methods, and anxiety-like and depression-like behaviors were assessed. Repeated stress downregulated maturation markers (desmoplakin, tryptophan 2, 3-dioxygenase, and calbindin) and upregulated an immature marker (BDNF) in BALB/c mice. No changes of such markers were detected in C57BL/6J mice. Repeated stress also led to decreased protein expressions of calbindin and glucocorticoid receptor in the DG of BALB/c mice. Additionally, repeated stress induced hyperlocomotor activity and increased depression-like behaviors in BALB/c mice. These results suggest that repeated restraint stress alters maturation state of the DG neurons in BALB/c mice, which may underlie some of the stress-induced behavioral changes.
